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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 

Description, pages: 

1-9 as originally filed 

Claims, No.: 

1-18 as received on 1 6/1 0/2000 with letter of 1 3/1 0/2000 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/FI99/0091 0 



□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-18 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-18 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-18 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



Independent claim 1 is directed to a coated food paperboard including an inner layer 
comprising a polymeric blend as defined in the characterising portion of the claim. 

According to the applicants' submissions in their letter dated 13 October 2000, "the 
invention effectively solves the problem of producing a polymeric coating that can be 
adhered to a paperboard while having a heat resistance high enough to allow moulding 
operations at elevated temperatures and to withstand the high oven temperatures the 
coated paperboard may be subjected to when in use". 

No disclosure can be found in the documents cited in the search report of a polymeric 
blend as defined in claim 1 , let alone a suggestion that the provision of an inner layer 
comprising a blend of that type should be conducive to the solution of the stated 
problem. 
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Patent claims 



1. A coated food paperboard (1), comprising one or several fibre material layers 
(2, 4, 5), and a heat-resistant polymeric coating (3) getting into contact with food, 
said coating (3) consisting of superimposed polymeric layers comprising an outer 

5 layer (6) 5 the melting point of the polymer of which is at least 230 °C, and an inner 
layer (7) placed against the fibre material layer (5), to achieve adhesion between the 
coating and the fibre material, characterized in that the inner layer (7) comprises a 
first polymer with a melting point of at least 230 °C, blended with a second polymer 
which is an adhesive polymer with a melting point of 130 - 185 °C in a ratio of 85 - 
1 0 97% of said first polymer and 3-1 5% of said second polymer. 

2. Paperboard according to claim 1 3 characterised in that the polymer of the 
outer layer (6) and the one of the polymers of the inner layer (7) are of the same 
polymeric material. 

3. Paperboard according to claim 2, characterised in that the outer layer (6) of 
15 the coating is polyethylene terephthalate, and the inner layer (7) is a mixture of 

polyethylene terephthalate and a terephthalate-based copolyester with a lower 
melting point. 

4. Paperboard according to some of the preceding claims, characterised in that 
the total weight of the polymeric coating (3) is at most 25 g/m 2 , preferably 15 - 

20 22 g/m 2 . 

5. Paperboard according to claim 1, characterised in that the inner layer (7) of 
the coating further has blended in it fine mineral substance. 

6. Paperboard according to claim 1, characterised in that the inner layer (7) 
comprises 80 - 90% of polymer with a melting point of at least 230 °C, 3 - 10% of 

25 polymer with a melting point of 130 - 185 °C, and 5 — 15% of mineral substance. 

7. Paperboard according to claim 5 or 6, characterised in that the mineral 
substance is calcium carbonate. 

8. Paperboard according to claim 7, characterised in that the outer layer (6) of 
the coating is polyethylene terephthalate and the inner layer (7) is a mixture of 

30 polyethylene terephthalate, a terephthalate-based copolymer with a lower melting 
point, and calcium carbonate. 




9. Paperboard according to one of the claims 5 - 8 5 characterised in that the 
total weight of the coating (3) is at most 25 g/m 2 , preferably 13 — 22 g/m 2 . 

10. Paperboard according to one of the preceding claims, characterised in that the 
fibre material layers comprise a three-layer structure (2), in which the middlemost 

5 layer is a thicker layer (4) consisting of a mixture of chemical pulp and CTMP, the 
thinner layers (5) on both sides of it consisting substantially of pure chemical pulp. 

11. A method for manufacturing a coated paperboard (1) according to one of the 
preceding claims, characterised in that the polymer forming the outer layer (6) of 
the coating and the polymeric mixture forming the inner layer (7) are coextruded 

10 together onto a moving paperboard web. 

12. The use of the coated paperboard (1) according to one of the claims 1 - 10 as a 
heat-resistant oven board.. 

13. The use of the paperboard according to claim 12 as part of a consumer 
package shaped as a dish (8) for heatable food. 

15 14. The use of the coated paperboard (1) according to one of the claims 1 — 10 as a 
liquid packaging board. 

15. An oven dish (8), characterised in that it has been manufactured of the 
paperboard (1) according to one of the claims 1 - 10 so that the polymeric coating 
of the paperboard is attached to the interior surface of the dish (8). 

20 16. An oven dish according to claim 15, characterised in that it has been 
manufactured of paperboard (1) by compression. 

17. An oven dish according to claim 15, characterised in that it has been 
manufactured of paperboard (1) by folding and joint sealing the folds thus produced 
to the exterior surface of the dish. 

25 18. A heatable food package, characterised in that it comprises the oven dish (8) 
according to one of the claims 15-17, food intended to be heated in the dish, and a 
removable protective cover or wrapping closing the dish. 
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The invention relates to a coated food paperboard (1), to 
the manufacturing process and use of the same, and to products 
obtained thereof. The paperboard (1) comprises one or several 
fibre material layers (2), such as a three-layer structure consisting 
of a middle layer (4) of a mixture of sulphate pulp and CTMP and 
of sulphate pulp layers (5) on both sides of it, and a polymeric 
coating (3) getting into contact with food, either on one side or 
on both sides of the paperboard. According to the invention, the 
coating (3) consists of an outer layer (6), the melting point of the 
polymer used in which is at least 230 °C, and of an inner layer 
(7) placed against the fibre material layer (5); in this inner layer, 
a polymer with a melting point of at least 230 °C is blended with 
another adhesive polymer, the melting point of which is 130-185 
°C. Further, the inner layer (7) may be provided with mineral 
substance, such as calcium carbonate. In accordance with the 
invention, the paperboard (1) is manufactured by coextrusion of 
superimposed polymeric layers (6, 7). The paperboard (1) of 
the invention is suitable for liquid packaging or oven board, and 

products manufactured of the paperboard comprise especially oven dishes and consumer packages for food, 
which may be heated as such. 
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1 

Coated paperboard, process for manufacturing the same and products obtained 
thereof 

i 

The object of the present invention is a coated paperboard for food, comprising one 
5 or more layers of fibre material and a heat-resistant polymeric coating, which gets 
into contact with food. Further, the invention relates to the manufacturing process 
and use of such a paperboard, and to a number of products obtained thereof. 

A heat-resistant oven board is used as material for such food dishes and packages, 
which have to withstand heating in a common or microwave oven. A typical 
10 heatable food dish is an oven dish, which may be used as part of a finished package 
for heatable food, but which may also be marketed to consumers as a separate 
product. The polymeric coating of an oven board makes the paperboard water and 
grease resistant, and the polymer has to withstand the temperatures used in heating, 
typically at least 230 °C. 

15 It has been known to use polypropylene or polyesters, such as polyethylene 
terephthalate (PET) as coating for oven boards. The problem with some of these 
known polymers has been insufficient heat resistance. Another problem relating to 
all polyesters used as coatings is the poor adhesion of the polymer to the 
paperboard. In order to achieve sufficient adhesion, the coating has to be spread 

20 onto the paperboard in layer thicknesses which are at least approx. 35 - 40 g/m 2 . If 
the layer is thinner, there is a danger of it coming off, for example, due to vapour 
released from the paperboard. The use of possible binding agents improving the 
adhesion has been restricted by their poor heat resistance. Pin holes are also easily 
left in a thin polymeric layer. 

25 Polyesters as such, and especially PET with a high melting point, are very well 
adapted to be used as coatings for oven paperboard. These polymers are compatible 
with food, because of their sufficient mechanical strength and heat resistance, and 
because their organoleptic advantageousness is kept at oven temperatures, they are 
heat-sealable and they may be spread onto the paperboard by extrusion. The only 

30 problem is caused by layer thicknesses which indicate a high material consumption 
and high amounts of polymer contained in the waste taken to dumping areas or 
material recycling. The need for reduction in polymer consumption is especially 
emphasised as even stronger and thinner fibre bases for paperboard have been 
developed and as the norms concerning waste take into account also the relative 
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amount of polymer compared with fibre material included, besides the absolute 
amount. 

The object of the present invention is to form a coated paperboard, in which the 
adhesion of the polymeric coating to the paperboard has been improved, while 

5 simultaneously making the coating thinner and less prone to hole formation as 
before. It is characteristic of the paperboard of the invention that it is formed of 
superimposed polymeric layers, comprising an outer layer in which the melting 
point for the polymer used is at least 230 °C, and an inner layer placed against the 
fibre material layer, the inner layer including polymer with a melting point of at 

10 least 230 °C blended with another polymer achieving adhesion between the coating 
and fibre material, the melting point of this polymer being 130 - 185 °C. 

The outer layer of the two-layer polymeric coating of the paperboard of the 
invention contacting the food thus comprises a heat-resistant polymer with the 
necessary oven properties and preferably consisting of some known coating polymer 

15 for oven boards that has been tested in use. According to the invention, adhesion of 
the outer polymeric layer to the paperboard, i.e. to the fibre material layer below, is 
achieved by an inner adhesion layer in which another adhesive polymer with a 
lower melting point has been blended with the heat-resistant polymer. Because of 
the heat-resistant polymer melting at or above 230 °C, the inner layer withstands 

20 heating in a stove or microwave oven at the same time as it is modified by said 
polymer melting at lower temperatures so that its adhesion to the fibre material is 
substantially better than before. Due to improved adhesion, the two-layer polymeric 
coating for the paperboard of the invention may be produced with a considerably 
smaller amount of polymer, even when added together, than the previous one-layer 

25 coatings for oven paperboards. 

Besides oven boards, the paperboard of the invention is also applicable to liquid 
packaging boards, e.g. drinking cups and other disposable dishes, due to its 
compatibility with food and its heat-sealability. 

The mixture ratio of polymers in the inner coating layer of the paperboard of the 
30 invention preferably is within the range of 85 - 97% of polymer with a higher 
melting point (> 230 °C) and 3 - 15% of adhesive polymer with a lower melting 
point (130 - 185 °C). The polymer with the higher melting point is most preferably 
the same polymer as has been used in the outer layer of the coating. 
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A preferable polymer to be used in the outer coating layer and also as the second 
polymeric component of the inner coating layer is polyethylene terephthalate, such 
as Eastapak PET copolyester with a melting point of 240 °C, manufactured by 
Eastman Chemical Company, or Eastapak PET polyester 12440, manufactured by 

5 the same company. In PET-based copolyesters, comonomers used m relatively smal 
amounts (approx. 1 - 10%) may comprise, for example, cyclohexane dimethanol 
(CHDM) or isophthalic acid (IPA), which improve the processabihty of the 
polymer Other polymers may comprise polybutene terephthalate, polyethylene 
glycol-modified polyethylene terephthalate (PETG), polyethylene naphthalene 

l0 (PEN) and polypenthene, which, used as such, all adhere poorly to fibre material; 
but the problem of adhesion related with these may be solved with a two-layer 
coating of the present invention. 

The adhesive polymeric component melting at 130 - 185 °C for the inner coating 
layer may preferably comprise a terephthalate-based copolyester which especially 

15 well both blends with and binds to said polyethylene terephthalate melting at or 
above 230 °C. An example of such polymers is Eastobond copolyester 19411 
manufactured by Eastman Chemical Company, in which the used comonomer is 
diethylene glycol (DEG), reducing the crystallinity of the polymer and increasing 
the polarity due to its OH groups, these factors improving the adhesion between the 

20 polymer and the paperboard. 

The invention is further applicable in an advantageous way so that, besides the two 
polymeric components, the inner coating layer is provided with fine mineral 
substance It has been noted that mineral substance facilitates the coextrusion of 
polymeric layers onto paperboard and makes it possible for the polymeric layer to 

25 be even thinner than before. An especially suitable mineral is, for example, calcium 
carbonate but, for example, also titanium oxide or talcum are usable. When using a 
mineral component, the composition of the inner coating layer may preferably vary 
within the range of 80 - 90% of polymeric component melting at a higher 
temperature (> 230 °C), 3 - 10% of adhesive polymeric component melting at a 

30 lower temperature (130 - 185 °C), and 5 - 15% of mineral substance. 

The total weight of a two-layer polymeric coating of the paperboard of the invention 
is preferably at most 25 g/m 2 , most preferably 15 - 22 g/m 2 . By using said mineral 
substance as part of the inner layer, the total weight of the coating may be m an 

even lower range, i.e. 13-22 g/m . 
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The fibre base for the paperboard of the invention preferably consists of a three- 
layer paperboard, in which the middlemost layer is a thicker layer of a mixture of 
chemical pulp and CTMP, and the layers on both sides of this layer substantially 
consist of pure chemical pulp. The polymeric coating may be spread either on only 
5 one side or both sides of the paperboard. 

It is characteristic of the method for manufacturing a coated paperboard of the 
invention that the polymer forming the outer layer of the coating and the polymeric 
mixture forming the inner layer are together coextruded onto a moving paperboard 
web Extrusion is followed by rapid cooling during which the polymer remains m an 
10 amorphic state so that it is heat-sealable. Most preferable for coextrusion is a layer 
combination in which the outer layer to be placed onto the paperboard consists of 
polyethylene terephthalate, such as said PET polyester 12440 or PET copolyester 
9921 the inner layer comprising a mixture of polyethylene terephthalate, such as 
either of the said products, of a terephthalate-based copolyester, such as the said 
15 Eastman copolyester 1941 1, and of calcium carbonate. However, in the applications 
of theprocess, the layers to be coextruded may vary, as is apparent of the above 
description of the paperboard of the invention. 

Products to be manufactured of the paperboard of the invention comprise, above all, 
paperboard oven dishes for heating food in a common or microwave oven. For 
20 protecting the paperboard base of the dish and for preventing the food from sticking 
to the dish, the polymeric coating of the paperboard has to be provided at least to 
the interior surface of the dish. However, it is preferable to provide both the intenor 
and exterior surface of the dish with a polymeric coating, in which case the 
paperboard is also protected from possible spatters and grease in the baking plate. 

25 The oven dish of the invention may be formed of paperboard coated with polymer 
either by pressing or, alternatively, by folding and joint sealing the folds thus 
produced to the exterior surface of the dish. In either case, the polymeric coating 
withstands the joint sealing and other moulding measures without hole formation or 
breaking. 

30 According to the invention, the oven dish may form part of a finished package for 
food the package and its contents being heatable as such in a stove or microwave 
oven. Besides the dish and the heatable food packed into it, such a package 
comprises a separate protective cover or wrapping, which is removed before 
heating, when necessary. 
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5 

As mentioned above, the paperboard of the invention is also usable in products 
manufactured of liquid packaging board, such as disposable cups, plates and 
packages. Here the advantage of polyesters, such as PET, is that they are heat- 
sealable and that they do not give any taste or smell to foods in contact with them. 
5 With the invention, it has been possible to improve the mutual adhesion of PET and 
paperboard and to reduce the thickness of the PET layer. 

The invention further comprises the use of the coated paperboard described above 
as oven board or as liquid packaging board and, especially, the use of it as part of a 
consumer package shaped as a dish, containing heatable food. 

10 

The invention is next described in more detail with the help of examples, referring 
first to the enclosed drawings, in which 

Fig. 1 is a schematic view of a polymer-coated paperboard of the invention; 

Fig. 2 is a schematic view of a second paperboard of the invention; 

15 Fig. 3 shows an oven dish manufactured of paperboard of Fig. 2; and 

Fig. 4 shows on enlarged scale a section of the wall structure of a dish in 
accordance with Fig. 3 at the edge of the dish. 

In Figure 1, there is shown the layer structure of paperboard 1, the other side of 
which is provided with a polymeric coating. The fibre layers of the paperboard are 
20 together referred to with the reference number 2 and the polymeric coating with the 
reference number 3 in the figure. 

The fibre layers 2 consist of a three-layer paperboard, the thicker middle layer 4 of 
which is a mixture of sulphate pulp and CTMP, the outer layers 5 on the both sides 
of the middle layer consisting of sulphate pulp. The share of the middle layer 4 of 

25 the weight of the fibre layers 2 is approx. 60%, and the share of both the said 
sulphate pulp layers 5 is approx. 20%. The total weight of the fibre layers 2 without 
the coating layers may be approx. 200 - 400 g/m 2 , for example, approx. 225 g/m 2 . 
When necessary, filler (not shown) may be used on the surfaces of the three-layer 
paperboard. In Figure 1, the polymeric coating 3 consists of an outer layer 6, in 

30 which a polymer compatible with food has been used, the melting point of which is 
at least 230 °C, and of an inner layer 7 coextruded with the outer layer, the inner 
layer comprising a polymer, the melting point of which is at least 230 °C, blended 
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with another adhesive polymer with a melting point of 130 - 185 °C. Besides the 
said polymeric components, the inner layer 7 may contain a fine mineral substance, 
such as calcium carbonate. The polymeric coating 3 may consist of an outer layer 6 
of, for example, polyethylene terephthalate with a melting point of 240 °C, and of 
5 an inner layer 7, which includes a mixture of 80 - 90% of the same polyethylene 
terephthalate as in the outer layer, 3 - 10% of adhesive terephthalate-based 
copolyester with a melting point of 159 °C, and 5 - 15% calcium carbonate. The 
added weight of the layers 6, 7 of the polymeric coating 3 then is preferably 13-20 
g/m 2 . 

10 The coated paperboard of Fig. 2 is structurally similar to that shown in Fig. 1, with 
the exception that its both sides are provided with polymeric coating 3. The fibre 
layers 2 are thus formed of a similar three-layer paperboard as in the application in 
Fig. 1, and also the materials and weight of the polymeric coatings 3 on both sides 
of the paperboard 1 may correspond to those shown in Fig. 1. The paperboard of 

15 both Fig. 1 and Fig. 2 is suitable to be used as material for oven dishes; in this case, 
the paperboard of Fig. 1 has the advantage that the amount of polymer in relation to 
fibre material is smaller, and the advantage of the application in Fig. 2 is that the 
paperboard is better protected from moisture and grease. 

In Figure 3, there is shown an oven dish manufactured of the paperboard of Fig. 2, 
20 which, for example, is suitable for a package for ready-prepared foods. The dish 8 
thus comprises a polymeric coating 3 both on its interior and exterior surface, as is 
shown in Fig. 4. 

Examples 

Example 1 

25 One side of a three-layer paperboard with a weight of 295 g/m 2 and propagation 
speed of 300 m/min, was provided by coextrusion with a top layer of Eastapak PET 
copolyester 9921 and with an inner layer comprising a mixture of 80 weight % of 
Eastapak PET copolyester 9921, 10 weight % of adhesive Eastobond copolyester 
19411, and 10 weight % of calcium carbonate. The extrusion temperature was 

30 290 °C and the air gap, i.e. the distance of extrusion nozzles from the paperboard 
web was 18 cm. The weight of both the extruded polymeric layers was 1 lg/m 2 , i.e. 
the total weight of the two-layer coating thus obtained was 22 g/m . 
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Examples 2-4 

The procedure of Example 1 was followed with the exception that the weights of 
the layers extruded in weight ratio 1:1 were 10 g/m 2 , 9 g/m 2 and 8 g/m 2 , and, 

2 2 

respectively, the total weights of the two-layer coating were 20 g/m , 18 g/m and 
5 16 g/m 2 . 

Example 5 

A two-layer coating was coextruded on both sides of a three-layer paperboard with 
a weight of 295 g/m 2 and propagation speed of 300 m/min, the top layer of the 
coating comprising Eastapak PET copolyester 9921 and the inner layer being a 

10 mixture of 80 weight % of Eastapak PET copolyester 9921, 10 weight % of 
adhesive Eastobond copolyester 1941 1, and 10 weight % of calcium carbonate. The 
extrusion temperature was 290 °C and the air gap, i.e. the distance of extrusion 
nozzles from the paperboard web, was 18 cm. The weight of each of the extruded 
polymeric layers was 1 1 g/m 2 so that a two-layer coating with a total weight of 

1 5 22 g/m 2 was produced on both sides of the paperboard. 

Example 6 

The procedure of Example 5 was followed with the exception that the weight of 
each of the extruded polymeric layers was 10 g/m 2 so that a two-layer coating with 
the total weight of 20 g/m 2 was produced on both sides of the paperboard. 

20 Reference material 

One side of a three-layer paperboard with a weight of 295 g/m 2 and propagation 
speed of 300 m/min was extruded with Eastapak PET copolyester 9921 to produce a 
one-layer coating. The extrusion temperature was 290 °C and the air gap in 
extrusion was 18 cm. The weight of the extruded layer was 22 g/m 2 . 

25 Tearing tests 

The adhesion of the coating was evaluated from the coated paperboards produced in 
accordance with Examples 1 - 4 and the reference material by tearing off the 
polymeric coating from dry paperboard. The evaluation took place on a scale of 
1 - 6, in which the best value 1 represented a 100% fibre tear, the surface of the 
30 polymeric coating torn off the paperboard then being totally covered by fibres, the 
poorest value 6 representing missing adhesion, in which case the surface of the 
coating torn off from the paperboard was clear, without adhered fibres. The value 6 
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indicates a rejected result, while the value 5 again is still sufficient to keep the 
coating adhered to the paperboard as the paperboard is being processed into a food 
dish. 

Further, wet adhesion was evaluated from the same materials by soaking the 
5 paperboard samples in room-temperature water and by tearing off the polymeric 
coating from the completely waterlogged paperboard. The scale was 1-3, the 
values 1 and 2 representing an approved and the value 3 a rejected result. 

The test results have been shown in the following Table I. 
Table I 

10 Material Dry adhesion Wet adhesion 

Example 1 1 * 

Example 2 1 * 

Example 3 3 2 

Example 4 4 2 

15 Reference material 6 3 

Processing into an oven dish and heating tests 

Oven dishes were manufactured of paperboards with polymeric coatings in 
accordance with Examples 1 - 4 by stamping a paperboard with a moisture rate of 
1 1% by a hydraulic compression tool, the temperature of which was 200 °C. The 
20 dishes thus obtained were then kept in an oven with a temperature of 230 °C for 
30 minutes. 

In stamping, the paperboard is placed into a high temperature for a short time, the 
moisture contained in the paperboard evaporating and generating a pressure which 
may remove some of the coating. Also in an oven there is the danger of gas bubbles 
25 forming beneath the coating and the coating unsticking. In the tests carried out, the 
paperboards in accordance with Examples 1 - 4, however, withstood the stamping 
and heating in an oven without any signs of the coating unsticking or of some other 
damages. 
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Heat sealing tests 

Drinking cups were manufactured of paperboards coated on both sides with polymer 
according to Examples 5 and 6 by heat sealing at a sealing temperature of 250 °C. 
Risk factors in the joint sealing are that the joints remain leaking or that pin holes 
5 will exist in the area of joints in the coating layer, due to heating. 

Sealability was evaluated by filling the cups with a test liquid containing approx. 
50% of water, approx. 50% of ethanol and a small amount of colouring agent, the 
penetration of which into the paperboard is an easily observable sign of failed 
sealing. In the test, no leaks were observed in the joints of neither cup manufactured 
10 of the cardboard of the example. 

It is obvious for one skilled in the art that the applications of the invention are not 
limited to the above examples, but they may vary within the scope of the following 
patent claims. 
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Patent claims 

1. A coated food paperboard (1), comprising one or several fibre material layers 
(2, 4, 5), and a heat-resistant polymeric coating (3) getting into contact with food, 
characterised in that the coating (3) consists of superimposed polymeric layers 
5 comprising an outer layer (6), the melting point of the polymer of which is at least 
230 °C, and an inner layer (7) placed against the fibre material layer (5), the inner 
layer comprising a polymer with a melting point of at least 230 °C blended with 
another polymer with a melting point of 130 - 185 °C, achieving adhesion between 
the coating and the fibre material. 

10 2. Paperboard according to claim 1, characterised in that the inner layer (7) of 
the coating consists of 85 - 97% of polymer with a melting point of at least 230 °C, 
and 3 - 15% of polymer with a melting point of 130 - 185 °C. 

3. Paperboard according to claim 1 or 2, characterised in that the polymer of the 
outer layer (6) and the one of the polymers of the inner layer (7) are of the same 

15 polymeric material. 

4. Paperboard according to claim 3, characterised in that the outer layer (6) of 
the coating is polyethylene terephthalate, and the inner layer (7) is a mixture of 
polyethylene terephthalate and a terephthalate-based copoly ester with a lower 
melting point. 

20 5. Paperboard according to some of the preceding claims, characterised in that 
the total weight of the polymeric coating (3) is at most 25 g/m 2 , preferably 15 - 
22 g/m 2 . 

6. Paperboard according to claim 1, characterised in that the inner layer (7) of 
the coating further has blended in it fine mineral substance. 

25 7. Paperboard according to claim 1, characterised in that the inner layer (7) 
comprises 80 - 90% of polymer with a melting point of at least 230 °C, 3 - 10% of 
polymer with a melting point of 130 - 185 °C, and 5 - 15% of mineral substance. 

8. Paperboard according to claim 6 or 7, characterised in that the mineral 
substance is calcium carbonate. 

30 9. Paperboard according to claim 8, characterised in that the outer layer (6) of 
the coating is polyethylene terephthalate and the inner layer (7) is a mixture of 
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polyethylene terephthalate, a terephthalate-based copolymer with a lower melting 
point, and calcium carbonate. 

10. Paperboard according to one of the claims 6-9, characterised in that the 
total weight of the coating (3) is at most 25 g/m 2 , preferably 13-22 g/m 2 . 

1 1. Paperboard according to one of the preceding claims, characterised in that the 
fibre material layers comprise a three-layer structure (2), in which the middlemost 
layer is a thicker layer (4) consisting of a mixture of chemical pulp and CTMP, the 
thinner layers (5) on both sides of it consisting substantially of pure chemical pulp. 

12. A method for manufacturing a coated paperboard (1) according to one of the 
preceding claims, characterised in that the polymer forming the outer layer (6) of 
the coating* and the polymeric mixture forming the inner layer (7) are coextruded 
together onto a moving paperboard web. 

13. The use of the coated paperboard (1) according to one of the claims 1 - 1 1 as a 
heat-resistant oven board.. 

14. The use of the paperboard according to claim 13 as part of a consumer 
package shaped as a dish (8) for heatable food. 

15. The use of the coated paperboard (1) according to one of the claims 1 - 1 1 as a 
liquid packaging board. 

16. An oven dish (8), characterised in that it has been manufactured of the 
paperboard (1) according to one of the claims 1 - 11 so that the polymeric coating 
of the paperboard is attached to the interior surface of the dish (8). 

17. An oven dish according to claim 16, characterised in that it has been 
manufactured of paperboard (1) by compression. 

18. An oven dish according to claim 16, characterised in that it has been 
manufactured of paperboard (1) by folding and joint sealing the folds thus produced 
to the exterior surface of the dish. 

19. A heatable food package, characterised in that it comprises the oven dish (8) 
according to one of the claims 16-18, food intended to be heated in the dish, and a 
removable protective cover or wrapping closing the dish. 
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Paallystetty kartonki, menetelma sen valmistamiseksi seka siita saatuja tuottei- 
ta 



Taman keksinnon kohteena on paallystetty elintarvikekartonki, joka kasittaa yhden 
5 tai useampia kuitumateriaalikerroksia seka elintarvikkeen kanssa kosketukseen tule- 
van kuumennusta kestavan polymeerisen pinnoitteen. Lisaksi keksinto kohdistuu 
tallaisen kartongin valmistusmenetelmaan, kartongin kayttoon seka joukkoon kar- 
tongista saatuja tuotteita. 

Kuumennusta kestavaa uunikartonkia kaytetaan sellaisten elintarvikeastioiden ja 
10 -pakkausten materiaalina, joiden tulee kestaa kuumennus tavallisessa liesiuunissa tai 
mikroaaltouunissa. Tyypillinen kuumennettava elintarvikeastia on uunivuoka, jota 
voidaan kayttaa osana kuumennettavan elintarvikkeen valmispakkausta, mutta jota 
markkinoidaan kuluttajille myos erillisena tuotteena. Uunikartongin polymeeripin- 
noitteella kartongista saadaan veden- ja rasvanpitava, ja polymeerin tulee kestaa 
15 kuumennuksessa kaytetyt lampotilat, tyypillisesti vahintaan 230 °C. 

Uunikartonkien pinnoitteena on ollut tunnettua kayttaa polypropeenia tai polyeste- 
reita, kuten esim. polyetyleenitereftalaattia (PET). Joillakin naista tunnetuista poly- 
meereista on ollut ongelmana riittamaton kuumuuden kesto. Toinen ongelma, joka 
koskee kaikkia pinnoitteena kaytettyja polyestereita, on polymeerin huono tarttuvuus 

20 kartonkiin. Riittavan adheesion aikaansaamiseksi pinnoitetta on levitettava karton- 
gille kerrospaksuuksina, jotka ovat vahintaan n. 35-40 g/m . Jos kerros on ohuempi, 
on vaarana sen irtoaminen uunissa mm. kartongista vapautuvan vesihoyryn vaiku- 
tuksesta. Mahdollisten adheesiota parantavien sideaineiden kayton rajoituksena on 
ollut niiden huono kuumuuden kesto. Ohueen polymeerikerrokseen jaa myos hel- 

25 posti pienia reikia (pin holes). 

Sinansa polyesterit ja varsinkin PET, jonka sulamispiste on korkea, soveltuvat hyvin 
uunikartongin pinnoitteeksi. Nama polymeerit ovat elintarvikekelpoisia, niilla on 
riittava mekaaninen lujuus ja lammonkesto, niiden organoleptinen edullisuus sailyy 
uunilampotiloissa, ne ovat kuumasaumautuvia ja ne ovat levitettavissa kartongille 
30 suulakepuristamalla. Ongelmana ovat vain mainitut kerrospaksuudet, jotka merkit- 
sevat suurta materiaalin kulutusta seka suuria polymeerimaaria kaatopaikalle tai 
materiaalin kierratykseen joutuvassa jatteessa. Polymeerin kulutuksen vahentamis- 
tarve korostuu erityisesti, kun on kehitetty entista lujempia ja ohuempia kartongin 
kuitupohjia ja kun jatetta koskevissa normeissa kiinnitetaan huomiota paitsi poly- 
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meerin absoluuttiseen maaraan myos sen suhteelliseen maaraan mukana olevaan 
kuitumateriaaliin verrattuna. 

Taman keksinnon tarkoituksena on muodostaa paallystetty kartonki, jossa polymee- 
ripinnoitteen adheesiota kartonkiin on parannettu samalla kun pinnoitteesta on saatu 
5 entista ohuempi ja vahemman herkka reikiintymiselle. Tunnusomaista keksinnon 
mukaiselle kartongille on se, etta pinnoite muodostuu paallekkaisista polymeeriker- 
roksista sisaltaen ulomman kerroksen, johon kaytetyn polymeerin sulamispiste on 
vahintaan 230 °C, seka kuitumateriaalikerrosta vasten olevan sisemman kerroksen, 
jossa on polymeeria, jonka sulamispiste on vahintaan 230 °C, seostettuna toiseen, 
10 pinnoitteen ja kuitumateriaalin valisen adheesion aikaansaavaan polymeeriin, jonka 
sulamispiste on valilla 130-185 °C. 

Keksinnon mukaisen kartongin kaksikerroksisen polymeeripinnoitteen ulompi, 
elintarviketta koskettava kerros muodostuu taten kuumuutta kestavasta polymeeris- 
ta, jolla on vaadittavat uuniominaisuudet ja joka on edullisesti jotain tunnettua ja 

15 kaytossa testattua uunikartonkien pinnoitepolymeeria. Keksinnon mukaan taman 
ulomman polymeerikerroksen adheesio kartonkiin, so. alia olevaan kuitumateriaali- 
kerrokseen, on aikaansaatu sisemmalla adheesiokerroksella, jossa kuumuutta kesta- 
vaan polymeeriin on sekoitettu toista, alemman sulamispisteen omaavaa adhesiivista 
polymeeria. Kuumuutta kestavan, 230 °C:ssa tai sen ylapuolella sulavan polymeerin 

20 ansiosta sisempi kerros sietaa liesi- tai mikroaaltouunissa tapahtuvan kuumennuksen 
samalla kun se on mainitun alemmassa lampotilassa sulavan polymeerin avulla mo- 
difioitu siten, etta silla on oleellisesti entista parempi tarttuvuus kuitumateriaaliin. 
Parantuneen adheesion ansiosta keksinnon mukaisen kartongin kaksikerroksisessa 
polymeeripinnoitteessa tullaan yhteenlaskienkin toimeen huomattavasti pienemmal- 

25 la polymeerimaaralla kuin aikaisemmissa uunikartonkien yksikerroksisissa pinnoit- 
teissa. 

Paitsi uunikartongiksi, soveltuu keksinnon mukainen kartonki polymeeripinnoitteen 
elintarvikekelpoisuuden ja kuumasaumattavuuden ansiosta myos nestepakkauskar- 
tongiksi esim. juomamukeihin ym. kertakayttoastioihin. 

30 Polymeerien seossuhde keksinnon mukaisen kartongin sisemmassa pinnoitekerrok- 
sessa on edullisesti vaihtelurajoissa 85-97 % korkeamman sulamispisteen (>230 °C) 
omaavaa polymeeria ja 3-15 % adhesiivista, matalamman sulamispisteen (130- 
185 °C) omaavaa polymeeria. Korkeamman sulamispisteen omaava polymeeri on 
erityisen edullisesti samaa polymeeria kuin se, jota on kaytetty pinnoitteen ulom- 

35 massa kerroksessa. 



PCT/FI99/00910 



3 

Edullinen polymeeri kaytettavaksi ulommassa pinnoitekerroksessa samoin kuin si- 
semman pinnoitekerroksen toisena polymeerikomponenttina on polyetyleeniterefta- 
laatti, kuten esim. Eastman Chemical Companyn valmistama Eastapak PET -kopoly- 
esteri 9921, jonka sulamispiste on 240 °C tai saman yhtion valmistama Eastapak 
5 PET - polyesteri 12440. PET-pemstaisissa kopolyestereissa pienehkoina (n. 1-10 %) 
maarina kaytettyina komonomeereina voivat olla mm. sykloheksaanidimetanoli 
(CHDM) tai isoftaalihappo (IPA), jotka parantavat polymeerin prosessoitavuutta. 
Muina polymeereina voidaan mainita polybuteenitereftalaatti, polyetyleeniglykoli- 
modifioitu polyetyleenitereftalaatti (PETG), polyetyleeninaftaleeni (PEN) seka po- 
10 lypenteeni, jotka kaikki sellaisinaan kaytettyina kiinnittyvat huonosti kuitumateri- 
aaliin, mutta joiden adheesio-ongelma pinnoituksessa on ratkaistavissa keksinnon 
mukaisella kaksikerrospinnoitteella. 

Sisemman pinnoitekerroksen valilla 130-185 °C sulavan adhesiivisen polymeeri- 
komponentin voi edullisesti muodostaa jokin tereftalaattipohjainen kopolyesteri, jo- 

15 ka seka sekoittuu etta sitoutuu erityisen hyvin mainittuun 230 °C tai sen ylapuolella 
sulavaan polyetyleenitereftalaattiin. Esimerkkina tallaisista polymeereista on East- 
man Chemical Companyn valmistama Eastobond-kopolyesteri 19411, jossa komo- 
nomeerina on kaytetty dietyleeniglykolia (DEG), joka alentaa polymeerin kiteisyytta 
ja lisaa sen OH-ryhmista johtuvaa polaarisuutta, jotka tekijat parantavat polymeerin 

20 ja kartongin valista adheesiota. 

Keksinto on sovellettavissa edelleen edullisesti siten, etta kartongin sisempaan pin- 
noitekerrokseen sisallytetaan mainittujen kahden polymeerikomponentin lisaksi hie- 
nojakoista mineraalista ainetta. On havaittu, etta mineraalinen aine helpottaa poly- 
meeristen kerrosten koekstruusiota kartongille ja mahdollistaa sen, etta polymeeri- 

25 pinnoitteesta saadaan vielakin ohuempi. Mineraaliksi soveltuu erityisesti kalsi- 
umkarbonaatti, mutta myos esim. titaanidioksidi tai talkki ovat kayttokelpoisia. Mi- 
neraalista komponenttia kaytettaessa sisemman pinnoitekerroksen koostumus voi 
edullisesti vaihdella rajoissa 80-90 % korkeammassa lampotilassa (>230 °C) sulavaa 
polymeerikomponenttia, 3-10 % alemmassa lampotilassa (130-185 °C) sulavaa ad- 

30 hesiivista polymeerikomponenttia j a 5-15 % mineraalista ainetta. 

Keksinnon mukaisen kartongin kaksikerroksisen polymeeripinnoitteen kokonaispai- 
no on edullisesti enintaan 25 g/m 2 , vaihdellen edullisimmin valilla 15-22 g/m 2 . 
Kayttamalla mainittua mineraalista ainetta osana sisempaa kerrosta voidaan pinnoit- 
teen kokonaispaino saada viela alemmalle vaihteluvalille 13-22 g/m 2 . 
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Keksinnon mukaisen kartongin kuituperustan muodostaa edullisesti kolmikerroskar- 
tonki, jossa keskimmaisena on paksumpi kerros kemiallisen massan ja CTMP:n se- 
osta ja sen molemmin puolin on kerrokset oleellisesti puhdasta kemiallista massaa. 
Polymeeripinnoite voi olla levitettyna joko ainoastaan kartongin toiselle puolelle tai 
5 sen kummallekin puolelle. 

Keksinnon mukaiselle menetelmalle edella kuvatun paallystetyn kartongin valmis- 
tamiseksi on tunnusomaista se, etta pinnoitteen ulomman kerroksen muodostava 
polymeeri ja sisemman kerroksen muodostava polymeeriseos koekstrudoidaan yh- 
dessa liikkuvalle kartonkiradalle. Ekstruusiota seuraa nopea jaahdytys, jossa poly- 

10 meeri jaa amorfiseen muotoon, jossa se on kuumasaumauskelpoista. Koekstrudoin- 
nin kannalta erityisen edullinen on kerroskombinaatio, jossa kartongille tuleva 
ulompi kerros on polyetyleenitereftalaattia, kuten esim. edella mainittua PET- 
polyesteria 12440 tai PET-kopolyesteria 9921, ja sisempi kerros on polyetyleenite- 
reftalaatin, kuten jommankumman edella mainitun tuotteen, alemman sulamispis- 

15 teen omaavan tereftalaattipohjaisen kopolyesterin, kuten edella mainitun Eastobond 
kopolyesterin 19411, ja kalsiumkarbonaatin seosta. Menetelman sovellutukset voi- 
vat kuitenkin vaihdella koekstrudoitavien kerrosten suhteen siten kuin edella olevas- 
ta keksinnon mukaisen kartongin kuvauksesta kay selville. 

Keksinnon mukaisesta kartongista valmistettavia tuotteita ovat ennen muuta kar- 
20 tonkiset uunivuoat, jotka on tarkoitettu tavallisessa liesiuunissa tai mikroaaltouunis- 
sa tapahtuvaan ruoan kuumennukseen. Vuoan kartonkiperustan suojaamiseksi ja 
moan kiinnitarttumisen estamiseksi kartongin polymeeripinnoitteen tulee olla aina- 
kin vuoan sisapinnassa. Kuitenkin vuoka on edullista varustaa polymeeripinnoitteel- 
la seka sisa- etta ulkopinnaltaan, jolloin kartonki on suojattuna myos mahdollisilta 
25 roiskeilta ja paistopellilta olevalta ras valta. 

Keksinnon mukainen uunivuoka voidaan muodostaa polymeeripinnoitteisesta kar- 
tongista puristamalla tai vaihtoehtoisesti taittamalla ja saumaamalla taitossa synty- 
neet laskokset kiinni vuoan ulkopintaan. Kummassakin tapauksessa polymeerinen 
pinnoite kestaa saumauksen ja muut muovaustoimenpiteet reikiintymatta ja murtu- 
30 matta. 

Keksinnon mukaan uunivuoka voi muodostaa osan elintarvikkeen valmispakkauk- 
sesta, joka on sisaltoineen sellaisenaan kuumennettavissa liesi- tai mikroaaltouunis- 
sa. Tallainen pakkaus kasittaa vuoan ja siihen pakatun kuumennettavan elintarvik- 
keen ohella erillisen suojakannen tai kaareen, joka tarvittaessa poistetaan ennen 
35 kuumennusta. 
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Kuten edella mainittiin, on keksinnon mukainen kartonki kayttokelpoista myos nes- 
tepakkauskartongista valmistettaviin tuotteisiin, kuten kertakayttomukeihin, lauta- 
siin ja pakkauksiin. Polyesterien, kuten PET:n etuna naissa on niiden kuumasaumau- 
tuvuus seka se, etteivat ne anna makua tai hajua niihin kosketuksessa olevaan elin- 
5 tarvikkeeseen. Keksinnolla on saatu parannetuksi PET:n ja kartongin keskinaista 
adheesiota ja pienennetyksi PET-kerroksen paksuutta. 

Keksinto kasittaa viela edella kuvatun pinnoitetun kartongin kayton uunikartonkina 
tai nestepakkauskartonkina ja erityisesti kayton vuoaksi muovattuna osana kuumen- 
nettavan elintarvikkeen kuluttajapakkausta. 

10 Keksintoa selostetaan seuraavassa yksityiskohtaisemmin esimerkkien avulla viit- 
taamalla ensin oheiseen piirustukseen, jossa 

kuvio 1 esittaa skemaattisesti erasta keksinnon mukaista polymeeripinnoitettua 
kartonkia, 

kuvio 2 esittaa skemaattisesti erasta toista keksinnon mukaista kartonkia, 

15 kuvio 3 esittaa kuvion 2 mukaisesta kartongista valmistettua uunivuokaa, ja 

kuvio 4 on suuremmassa mittakaavassa leikkaus kuvion 3 mukaisen vuoan seina- 
rakenteesta vuoan reunan kohdalta. 

Kuviossa 1 nahdaan keksinnon mukaisen, toiselta puoleltaan polymeerisella pinnoit- 
teella varustetun kartongin 1 kerrosrakenne. Kartongin kuitukerrokset on kuviossa 
20 merkitty yhteisesti viitenumerolla 2 ja polymeeripinnoite viitenumerolla 3. 

Kuitukerrokset 2 muodostuvat kolmikerroskartongista, jonka paksumpi keskikerros 
4 on sulfaattimassan ja CTMP:n seosta ja keskikerroksen molemmin puolin olevat 
ulommat kerrokset 5 ovat sulfaattimassaa. Keskikerroksen 4 osuus kuitukerrosten 2 
painosta on n. 60 % ja kummankin mainitun sulfaattimassakerroksen 5 osuus n. 

25 20 %. Kuitukerrosten 2 kokonaispaino ilman pinnoitekerroksia voi olla valilla n. 
200-400 g/m 2 , esim. n. 225 g/m 2 . Kolmikerroskartongin pinnoissa voidaan tarvitta- 
essa kayttaa pohjustusainetta (ei-esitetty). Polymeeripinnoite 3 muodostuu kuviossa 
1 ulommasta kerroksesta 6, johon on kaytetty elintarvikekelpoista polymeeria, jonka 
sulamispiste on vahintaan 230 °C, ja ulomman kerroksen kanssa koekstrudoidusta 

30 sisemmasta kerroksesta 7, jossa on polymeeria, jonka sulamispiste on vahintaan 
230 °C, seostettuna toiseen adhesiiviseen polymeeriin, jonka sulamispiste on valilla 
130-185 °C. Mainittujen polymeerikomponenttien ohella sisemmassa kerroksessa 7 
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voi olla hienojakoista mineraalista ainetta, kuten kalsiumkarbonaattia. Polymeeri- 
pinnoite 3 voi koostua esim. polyetyleenitereftalaattia, sp. 240 °C, olevasta ulom- 
masta kerroksesta 6 seka sisemmasta kerroksesta 7, jossa on sekoitettu 80-90 % sa- 
maa polyetyleenitereftalaattia kuin ulommassa kerroksessa, 3-10 % adhesii vista te- 
5 reftalaattipohjaista kopolyesteria, sp. 159 °C, ja 5-15 % kalsiumkarbonaattia. Poly- 
meeripinnoitteen 3 kerrosten 6, 7 yhteenlaskettu paino on talloin edullisesti valilla 
13-20 g/m 2 . 

Kuvion 2 mukainen paallystetty kartonki 1 vastaa rakenteellisesti kuviossa 1 esitet- 
tya, paitsi, etta se on molemmin puolin varustettu polymeerisella pinnoitteella 3. 

10 Kuitukerrokset 2 muodostuvat taten samanlaisesta kolmikerroskartongista kuin ku- 
vion 1 sovellutuksessa, ja myos polymeeripinnoitteet 3 kartongin 1 kummallakin 
puolella voivat materiaaliensa ja painosta suhteen vastata kuvion 1 yhteydessa esitet- 
tya. Seka kuvion 1 etta kuvion 2 mukainen kartonki soveltuu uunivuokien materiaa- 
liksi, jolloin kuvion 1 kartongin etuna on pienempi polymeerin maara kuitumateri- 

15 aaliin verrattuna ja kuvion 2 kartongin etuna puolestaan kartongin parempi suojaus 
kosteudelta ja rasvalta. 

Kuviossa 3 on esitetty kuvion 2 mukaisesta kartongista valmistettu, esim. einespak- 
kaukseksi soveltuva uunivuoka 8. Vuoka 8 kasittaa taten polymeeripinnoitteen 3 se- 
ka sisa- etta ulkopinnassaan kuvion 4 mukaisesti. 

20 Esimerkit 

Esimerkki 1 

Kolmikerroskartongin, jonka paino oli 295 g/m 2 ja etenemisnopeus 300 m/min, toi- 
selle puolelle koekstrudoitiin paalikerrokseksi Eastapak PET -kopolyesteria 9921 ja 
25 sisemmaksi kerrokseksi seosta, jossa oli 80 paino-% Eastapak PET -kopolyesteria 
9921, 10 paino-% adhesiivista Eastobond-kopolyesteria 19411 ja 10 paino-% kal- 
siumkarbonaattia. Ekstruusiolampotila oli 290°C ja ilmavali, eli ekstruusiosuuttimi- 
en etaisyys kartonkiradasta, oli 18 cm. Kummankin ekstrudoidun polymeerikerrok- 

1 2 

sen paino oli 1 1 g/m , eli saadun kaksikerrospinnoitteen kokonaispaino oli 22 g/m . 

30 

Esimerkit 2-4 

Meneteltiin esimerkin 1 mukaisesti, paitsi etta painosuhteessa 1:1 ekstrudoitujen 
kerrosten painot olivat 10 g/m 2 , 9 g/m 2 ja 8 g/m 2 , jolloin kaksikerrospinnoitteen ko- 
35 konaispainot olivat vastaavasti 20 g/m 2 , 18 g/m 2 ja 16 g/m 2 . 
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Esimerkki 5 

Kolmikerroskartongin, jonka paino oli 295 g/m 2 ja etenemisnopeus 300 m/min, 
kummallekin puolelle koekstrudoitiin kaksikerrospinnoite, jonka paalikerros oli 
5 Eastapak PET -kopolyesteria 9921 ja sisempi kerros oli seosta, jossa oli 80 paino-% 
Eastapak PET -kopolyesteria 9921, 10 paino-% adhesii vista Eastobond kopolyeste- 
ria 19411 ja 10 paino-% kalsiumkarbonaattia. Ekstruusiolampotila oli 290 °C ja il- 
mavali, eli ekstruusiosuuttimien etaisyys kartonkiradasta, oli 18 cm. Kunkin ekstru- 
doidun polymeerikerroksen paino oli 1 1 g/m 2 , jolloin kartongin kummallekin puolel- 
10 le saatiin kaksikerrospinnoite, jonka kokonaispaino oli 22 g/m 2 . 

Esimerkki 6 

Meneteltiin kuten esimerkissa 5, paitsi etta kunkin ekstrudoidun polymeerikerroksen 
15 paino oli 10 g/m 2 , jolloin kartongin kummallekin puolelle saatiin kaksikerrospinnoi- 
te, jonka kokonaispaino oli 20 g/m . 

Vertailumateriaali 

20 Kolmikerroskartongin, jonka paino oli 295 g/m 2 ja etenemisnopeus 300 m/min, toi- 
selle puolelle ekstrudoitiin Eastapak PET -kopolyesteria 9921 yksikerroksiseksi pin- 
noitteeksi. Ekstruusiolampotila oli 290 °C ja ilmavali ekstruusiossa oli 18 cm. 
Ekstrudoidun kerroksen paino oli 22 g/m 2 . 

25 Repaisykokeet 

Esimerkkien 1-4 mukaisesti saaduista pinnoitetuista kartongeista ja vertailumateri- 
aalista arvioitiin pinnoitteen adheesio repaisemalla polymeeripinnoite irti kuivasta 
kartongista. Arviointi tapahtui arvosteluasteikolla 1-6, jossa paras arvo 1 edusti 100- 
30 prosenttista kuiturepeamaa, jolloin kartongista irtirevityn polymeeripinnoitteen pinta 
oli taysin kuitujen peittama, ja heikoin arvo 6 puuttuvaa adheesiota, jolloin karton- 
gista irronneen pinnoitteen pinta oli kirkas, vailla tarttuneita kuituja. Arvo 6 merkit- 
see hylattya tulosta, kun taas arvolla 5 adheesio viela riittaa pitamaan pinnoitteen 
kiinni kartongissa kun kartonki tyostetaan elintarvikeastiaksi. 

35 

Samoista materiaaleista arvioitiin lisaksi markaadheesio liottamalla kartonkinayttei- 
ta huoneenlampotilaisessa vedessa ja repaisemalla polymeeripinnoite irti taysin vet- 
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tyneesta kartongista. Arvosteluasteikko oli 1-3, jossa arvot 1 ja 2 edustavat hyvak- 
syttya ja arvo 3 hylattya tulosta. 



Kokeiden tulokset on esitetty seuraavassa taulukossa L 

5 

Taulukko I 



Materiaali 



Kuiva-adheesio 



Markaadheesio 



10 



15 



Esimerkki 1 
Esimerkki 2 
Esimerkki 3 
Esimerkki 4 
Vertailumateriaali 



1 
1 

3 
4 
6 



Tyosto uunivuoaksi ja kuumennuskokeet 



1 
1 

2 
2 
3 



Esimerkkien 1-4 mukaisista polymeeripinnoitetuista kartongeista valmistettiin uuni- 
vuoat stanssaamalla kartonkia, jossa oli kosteutta 11 %, hydraulisella puristustyoka- 
20 lulla, jonka lampotila oli 200 °C. Saatuja vuokia pidettiin sen jalkeen 30 min uunis- 
sa, jonka lampotila oli 230 °C. 



Stanssauksessa kartonki joutuu lyhytaikaisesti korkeaan lampotilaan, jossa kartongin 
sisaltama kosteus hoyrystyy ja aiheuttaa paineen, joka saattaa irrottaa pinnoitetta. 
25 Myos uunissa on vaarana kaasukuplien muodostuminen pinnoitteen alle ja pinnoit- 
teen irtoaminen. Suoritetuissa kokeissa esimerkkien 1-4 mukaiset kartongit kuiten- 
kin kestivat stanssauksen ja uunikuumennuksen ilman merkkeja pinnoitteen irtoami- 
sesta tai muista vaurioista. 



30 Kuumasaumauskokeet 



Esimerkkien 5 ja 6 mukaisista molemmin puolin polymeeripinnoitetuista kartongeis- 
ta valmistettiin juomamukeja kuumasaumaamalla saumauslampotilassa 250 °C. 
Saumauksen vaaratekijoina ovat sauman jaaminen vuotavaksi tai kuumennuksesta 
35 johtuvat pienet reiat (pin holes) pinnoitekerroksessa saumojen alueella. 

Saumautumista arvioitiin tayttamalla mukit testiliuoksella, jossa oli n. 50 % vetta, n. 
50 % etanolia ja pieni maara variainetta, jonka tunkeutuminen kartonkiin on helposti 
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havaittava merkki saumauksen epaonnistumisesta. Kokeessa kummankaan esimer- 
kin mukaisesta kartongista valmistetussa mukissa ei havaittu vuotoja saumakohdis- 
sa. 

Alan ammattimiehelle on selvaa, etta keksinnon sovellutukset eivat rajoitu edella 
esimerkkeina esitettyyn vaan voivat vaihdella seuraavien patenttivaatimukset puit- 
teissa. 
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Patenttivaatimukset 

1. Paallystetty elintarvikekartonki (1), joka kasittaa yhden tai useampia kuituma- 
teriaalikerroksia (2, 4, 5) seka elintarvikkeen kanssa kosketukseen tulevan kuumen- 
nusta kestavan polymeerisen pinnoitteen (3), tunnettu siita, etta pinnoite (3) muo- 
5 dostuu paallekkaisista polymeerikerroksista sisaltaen ulomman kerroksen (6), johon 
kaytetyn polymeerin sulamispiste on vahintaan 230 °C, seka kuitumateriaalikerrosta 
(5) vasten olevan sisemman kerroksen (7), jossa on polymeeria, jonka sulamispiste 
on vahintaan 230 °C, seostettuna toiseen, pinnoitteen ja kuitumateriaalin valisen ad- 
heesion aikaansaavaan polymeeriin, jonka sulamispiste on valilla 130-185 °C. 

10 2. Patenttivaatimuksen 1 mukainen kartonki, tunnettu siita, etta pinnoitteen si- 
semmassa kerroksessa (7) on 85-97 % polymeeria, jonka sulamispiste on vahintaan 
230 °C, ja 3-15 % polymeeria, jonka sulamispiste on valilla 130-185 °C. 

3. Patenttivaatimuksen 1 tai 2 mukainen kartonki, tunnettu siita, etta pinnoittees- 
sa ulomman kerroksen (6) polymeeri ja toinen sisemman kerroksen (7) polymeereis- 

15 ta ovat samaa polymeerimateriaalia. 

4. Patenttivaatimuksen 3 mukainen kartonki, tunnettu siita, etta pinnoitteen 
ulompi kerros (6) on polyetyleenitereftalaattia ja sisempi kerros (7) on polyetyleeni- 
tereftalaatin ja alemman sulamispisteen omaavan tereftalaattipohjaisen kopolyeste- 
rin seosta. 

20 5. Jonkin edellisen patenttivaatimuksen mukainen kartonki, tunnettu siita, etta 
polymeerisen pinnoitteen (3) kokonaispaino on enintaan 25 g/m , sopivasti valilla 
15-22 g/m 2 . 

6. Patenttivaatimuksen 1 mukainen kartonki, tunnettu siita, etta pinnoitteen si- 
semmassa kerroksessa (7) on seostettuna lisaksi hienojakoista mineraalista ainetta. 

25 7. Patenttivaatimuksen 6 mukainen kartonki, tunnettu siita, etta sisemmassa ker- 
roksessa (7) on 80-90 % polymeeria, jonka sulamispiste on vahintaan 230 °C, 
3-10 % polymeeria, jonka sulamispiste on valilla 130-185 °C, ja 5-15 % mineraalis- 
ta ainetta. 

8. Patenttivaatimuksen 6 tai 7 mukainen kartonki, tunnettu siita, etta mineraali- 
30 nen aine on kalsiumkarbonaatti. 

9. Patenttivaatimuksen 8 mukainen kartonki, tunnettu siita, etta pinnoitteen 
ulompi kerros (6) on polyetyleenitereftalaattia ja sisempi kerros (7) on polyetyleeni- 
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tereftalaatin, alemman sulamispisteen omaavan tereftalaattipohjaisen kopolyesterin 
ja kalsiumkarbonaatin seosta. 

10. Jonkin patenttivaatimuksen 6-9 mukainen kartonki, tunnettu siita, etta pinnoit- 

2 2 

teen (3) kokonaispaino on enintaan 25 g/m , sopivasti valilla 13-22 g/m . 

5 11. Jonkin edellisen patenttivaatimuksen mukainen kartonki, tunnettu siita, etta 
kuitumateriaalikerrokset kasittavat kolmikerrosrakenteen (2), jossa keskimmaisena 
on paksumpi kerros (4) kemiallisen massan ja CTMP:n seosta ja sen molemmin 
puolin ohuemmat kerrokset (5) oleellisesti puhdasta kemiallista massaa. 

12. Menetelma jonkin edellisen patenttivaatimuksen mukaisen paallystetyn kar- 
10 tongin (1) valmistamiseksi, tunnettu siita, etta pinnoitteen ulomman kerroksen (6) 

muodostava polymeeri ja sisemman kerroksen (7) muodostava polymeeriseos 
koekstrudoidaan yhdessa liikkuvalle kartonkiradalle. 

13. Jonkin patenttivaatimuksen 1-11 mukaisen paallystetyn kartongin (1) kaytto 
kuumennusta kestavana uunikartonkina. 

15 14. Patenttivaatimuksen 13 mukainen kartongin kaytto vuoaksi (8) muovattuna 
osana kuumennettavan elintarvikkeen kuluttajapakkausta. 

15. Jonkin patenttivaatimuksen 1-11 mukaisen paallystetyn kartongin (1) kaytto 
nestepakkauskartonkina. 

16. Uunivuoka (8), tunnettu siita, etta se on muodostettu jonkin patenttivaatimuk- 
20 sen 1-11 mukaisesta paallystetysta kartongista (1) siten, etta kartongin polymeerinen 

pinnoite sijaitsee vuoan (8) sisapinnassa. 

17. Patenttivaatimuksen 16 mukainen uunivuoka, tunnettu siita, etta se on muo- 
vattu kartongista (1) puristamalla. 

18. Patenttivaatimuksen 16 mukainen uunivuoka, tunnettu siita, etta se on muo- 
25 vattu kartongista (1) taittamalla ja saumaamalla taitossa syntyneet laskokset kiinni 

vuoan ulkopintaan. 

19. Kuumennettava elintarvikepakkaus, tunnettu siita, etta se kasittaa jonkin pa- 
tenttivaatimuksen 16-18 mukaisen uunivuoan (8), vuoassa olevan kuumennettavaksi 
tarkoitetun ruoan seka vuoan sulkevan poistettavan suojakannen tai -kaareen. 
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(57) Tiivistelma 

Keksinto kohdistuu paallystettyyn elintarvikekartonkiin (1), sen valmistusmenetel- 
maan, kayttoon seka siita saatuihin tuotteisiin. Kartonki (1) kasittaa yhden tai useampia 
kuitumateriaalikerroksia (2), kuten esim. kolmikerrosrakenteen, joka muodostuu sul- 
faattimassan ja CTMP:n seosta olevasta keskikerroksesta (4) ja sen molemmin puolin 
olevista sulfaattimassakerroksista (5), seka elintarvikkeen kanssa kosketukseen tulevan 
polymeerisen pinnoitteen (3), joko kartongin toisella puolella tai sen molemmilla puo- 
lilla. Keksinnon mukaan pinnoite (3) muodostuu ulommasta kerroksesta (6), johon 
kaytetyn polymeerin sulamispiste on vahintaan 230 °C, seka kuitumateriaalikerrosta 
(5) vasten olevasta sisemmasta kerroksesta (7), jossa polymeeria, jonka sulamispiste on 
vahintaan 230 °C, on seostettu toiseen, adhesiiviseen polymeeriin, jonka sulamispiste 
on valilla 130-185 °C. Sisempaan kerrokseen (7) voidaan lisaksi sisallyttaa mineraalis- 
ta ainetta, kuten kalsiumkarbonaattia. Kartongin (1) valmistus tapahtuu keksinnon 
mukaan paallekkaisten polymeerikerrosten (6, 7) koekstruusiolla. Keksinnon mukainen 
kartonki (1) soveltuu nestepakkaus- tai uunikartongiksi, ja kartongista valmistettavia 
tuotteita ovat etenkin uunivuoat seka vuoan kasittavat sellaisenaan kuumennettavat 
elintarvikkeen kuluttajapakkaukset. 



